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(54) Anaesttietic delivery system 

(57) An anaesthetic delivery system comprises a 
ventilation means (1) having an inspiration gas pathway 
(13.3.7) for conducting inspiration gas to a patient (4) 
and an expiration gas pathway (8,3.12) for conducting 
expiration gas away from the patient (4); and a filler ele- 
ment (5) serially connected to botii tiie inspiration and 
the expiration gas pathways being adapted to retain an 
anaesthetic from expiration gas passing there through 
and to release retained anaesthetic into inspiration gas 
passing there through characterised in tiiat there is fur- 
ther provided a supply of flushing gas (1,21) communi- 
cable with the filter element (5) to flush the retained 
anaesthetic from the system witiiout passing to the 
patient (4). 
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[0001 ] The present invention relates to an anaesthetic 
delivery system and in particular to one in which g^e- 
ous anaesthetic expired by a patient is re-used by intro- s 
dudng it into gas interxJed to be inspired by the patient 
[0002] A patient anaesthetic delivery system is 
described in tiie patent US 5.471 ,979 wherein fresh res- 
piration gas passes through an adsorption filter to take 
up adsorbed anaesthetic, collected from gas passing io 
there through and which has been expired by the 
patient. In this manner expensive anaesthetic, which 
would otherwise be lost, may be renjsed. This system 
comprises a common inspiration/ expiration gas path- 
way for the delivery and the discharge of anaestiietic is 
and re^iration gases to and from tiie patient and an 
adsorption filter disposed in this common pathway, for 
the adsorption and desorption of anaesthetic gas. A 
second pathway, which bypasses the adsorption filter, is 
also provided for the delivery of anaesthetic and/or res- 20 
piration gases to the patient without passing tiirough the 
adsorption fitter. Practically, tiie efficiency (i e. the per- 
centage of expired anaestiietic retained by tiie filter) of 
the adsorption fOter will be required to be fixed at less 
than 1 00% (typically 80%). Some anaesthetic witiiln tiie 25 
expired gas will then always pass through tiie filter to be 
lost from the respiration system. This is necessary In 
order to make the system more responsive to user 
required changes in the concentration of anaestiietic to 
be delivered to the patient. 30 
[0003] ft is an aim of the present invention to provide 
an anaestiietic delivery system in which the amount of 
anaesthetic retained from the expired gas can be varied 
on demand. 

[0004] This is achieved by tiie anaestiietic delivery 35 
system according to and characterised by daim 1. By 
providing a source of flushing gas which is adapted to 
flush anaestiietic from tiie filter element and away from 
the patient, i.e. witiiout being taken up by the patient, 
the amount of anaestiietic retained in the system may 40 
be varied. Furthermore by controlling tiie amount of 
flushing gas passed tiirough the filter some or none of 
the retained anaestiietic may be allowed to remain 
within the filter element for subsequent supply to the 
patient. Additionally, ttie anaesthetic filter element may 45 
be made 100% efficient as flushing will rapidly remove 
unwanted anaestiietic from the element as and when 
required. 

[0005] Preferably, tiie respiration gas may be used as 
the supply of flushing gas and may be cont-olled to flush so 
the retained anaestiietic into tiie expiration line at a site 
downsti-eam of tiie filter element, (where downstream 
and upstream are used herein to describe locations with 
respect to the direction of flow of tiie relevant gas). Thus 
existing components of the known anaesthetic delivery ss 
system may be used so tiiat the number of additional 
components required to provide the system of the 
present invention may be reduced. By flushing tiie 



anaestiietic Into tiie expiSSon line after tiie filter ele- 
ment tiie ex^'ng apparatus for preventing exhaled 
anaestiietic from entering the immediate environment 
may be enployed. 

[0006] Usefully, tiie supply of flushing g^ may be pro- 
vided during the expiration phase of a patient's breath- 
ing cycle to tiiereby lower the risk of flushed anaestiietic 
being taken up by tiie patient. 
[0007] An embodiment of the invention will now be 
described, by way of example only, with reference to tiie 
drawing of tfie acconpanying figure of which: 

Rgure 1 shows a schematic representation of a 
system according to the present invention. 

Rgure 2 shows a mocfif ication of tiie system of Rg- 
ure 1 to provide an alternative flushing gas system. 

[0008] Considering now Rgure 1. an anaesthetic 
delivery system includes a patient respirator 1 operably 
connected to an anaestiietic gasifier 2. which gasifier 2 
may alternatively be disposed integral with tiie respira- 
tor 1 . Also included is a common inspiration/expiration 
gas line 3 for the delivery and the discharge of anaes- 
tiietic and respiration gases to and from a patient 4. An 
adsorption element 5. which contains an adsorption 
material 6 such as cartx)n in the form of wood or coco- 
nut shell charcoal for tiie adsorption and desorption of 
anaestiietic gases, is arranged in tiie common line 3. 
The line between tiie patient 4 and the adsorption ele- 
ment 5 is partially divided into an inspiration branch 7 
and an expiration branch 8 and a carbon dioxide 
absorption filter 9 Is placed In the inspiration branch 7. 
One way valves 10,11 are disposed in tiie inspiration 
branch 7 and the expiration branch 8 respectively with 
the one 11 in tiie inspiration branch 7 being positioned 
downsti^eam of tiie adsorption element 5. between it 
and tiie filter 9. The free end of tiie common line 3 is 
formed into a Ycoupling, with one branch 12 being con- 
nected via tiie respirator 1 to an evacuation system (not 
shown) for tiie expired gas. and with tiie otiier branch 1 3 
being connected to tiie respirator 1 for delivering, as 
needed, fresh respiration gas to the patient 4. The deliv- 
ery system furtiier includes a gas line 14 for delivering 
gaseous anaesthetic from the anaesthetic gasifier 2 to 
the inspiration branch 7 downst-eam of both the anaes- 
tiietic adsorption element 5 and the CO2 filter 9. A fur- 
tiier gas line 15 is connected to tfie line 13 and to tiie 
respirator 1 for delivering, as needed, fresh respiration 
gas to the patient 4, by-passing tiie element 5. 
[0009] A gas line 16 is provided to conduct a speci- 
men of inspiration gas to a measuring stage 1 7. A signal 
corresponding to the concentiBtion of anaesthetic in tiie 
inspiration gas is supplied by the measuring stage 1 7 to 
a comroller 1 8 which operably connected within the sys- 
tem to physically control the delivery of respiration and 
anaesthetic gases dependent of the signal from tiie 
measuring stage 17 in order to achieve a desired gas 
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[001 0] A gas byi3ass line 1 9 is also provided which, 
when the controllable valve 20 is open, permits gas in 
the expiration line to be conducted to the evacuation 
system without passing through the adsorption element s 
5. 

[001 1 ] The controller 1 8 Is also adapted to control the 
operation of the valve 20 to open the valve during an 
expiration phase of the patient's breathing cycle when 
respiratory gas is supplied as a flushing gas through the io 
element 5 via the lines 13 and 3 in a manner to ensure 
that the valve 10 does not open. The one way valve 10 
may, for added safety, be replaced with a controllable 
valve similar to that 20 in the by-pass line 19 and oper- 
able by the controller 18 to dose during the expiration is 
phase in which flushing gas is to be supplied. 
[0012] During a normal respiration cyde the valve 20 
is dosed and expiration gas must then pass through the 
element 5 during the expiration phase. The anaesthetic 
gas, supplied during a previous inspiration phase, which 20 
the patient 4 expires is then adsorbed by the filter mate- 
rial 6 of the adsorption element 5 whilst the remainder of 
the expiration gas passes through the common line 2 
and the branch 12, via the respirator 1 , into the evacua- 
tion system. Only in the inspiration phase of the respire- 25 
tion cyde Is respiration gas SMpplied from the respirator 

1. via the common line 2 and, because the one-way 
valve 11 is in a blocking state, the inspiration branch 7 to 
the patient 4. Inspiration gas thus passes through the 
adsorption element 5 where the previously adsort>ed 30 
anaesthetic gas is desorbed and mixes with the respira- 
tion gas to be supplied to the patient 4. 

[0013] When the element 5 requires flushing, for 
example when a reduced concentration or no anaes- 
thetic is required, then during the appropriate expiration 35 
phase or phases the controller 18 opens the valve 20 to 
couple the by-pass line 19 into the system so that gas 
flowing in towards the element 5, from the patient side 
by-passes the element 5. Respiratory gas is supplied 
from the respirator 1 during tiiese expiration phase or 40 
phases and passes through the element 5 at a pressure 
which will not cause tiie one-way valve 10 in the inspira- 
tion branch 7 to open. This respiration gas, togetiier 
witii the anaesthetic desoibed from the element 5 Is 
thus caused to pass tiirough the by-pass line 19 and 4S 
into the evacuation system together with the expired 
gas from the patient 4. 

[001 4] Figure 2 shows the delivery system of Figure 1 
modified to indude an alternative flushing system. In 
Figure 2 the components that are common to both the so 
embodiment of Figure 1 and tiiat of Figure 2 are given 
the same reference numerals. Considering now Figure 

2, a dedicated source of flushing gas 21 , which may for 
exanple be an cylinder of pressurised air, is connected 

via a one way valve 22 to the common gas line 3 at a ss 
location such that flushing gas will pass from the source 
21, through the material 6 of the adsorption element 5 
towards the respirator 1 and away from the patient 4. i.e. 
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in the normal flow dir^Rn of the expiration gas. When 
flushing of the dement 5 is required gas from the source 
21 is forced through the element 5 during an expiration 
phase of the patient's breathing cyde to remove 
retained anaesthetic therefrom into the evacuation sys- 
tem together with the expired gas. 
[0015] A person skilled in tiie art will also appredate 
that the flushing gas supply 21 of Rgure 2 may also be 
placed on the opposite side of the element 5. In this 
case the by-pass line 19 and valve 20 of Figure 1 may 
be added and operated in a manner analogous to the 
above described situation where flushing gas is sup- 
plied from the respirator 1 . 

[001 6] Although the invention is described herein with 
reference to a so called "open-loop" delivery system 
where expired gas is not redrculated and is passed out 
of the system it will be appreciated by a person skilled in 
tiie art that the invention may also be used in so called 
"dosed-loop" systems where expiration gas is redrcu- 
lated to be re-used by a patient. For example consider- 
ing the embodiment of Rgure 1, the expiration line 12 
downstream of the adsorption filter element 5 may be 
made selectively couplable to the inspiration line 13 
upstream of tiie adsorption filter element 5 to provide a 
dosed-loop ventilator system when the lines 12, 13 are 
coupled. 

Claims 

1 . An anaesthetic delivery system comprising a venti- 
lation means (1) having an inspiration gas patiiway 
(13.3,7) for conducting inspiration gas to a patient 
(4) and an expiration gas pathway (8.3,12) for con- 
ducting expiration gas away from tiie patient (4); 
and a filter element (5) serially connected to botti 
tiie inspiration and the expiration gas pathways 
being adapted to retain an anaesthetic from expira- 
tion gas passing there through and to release 
retained anaesthetic into ir^piration gas passing 
tiiere through characterised in that there is further 
provided a supply of flushing gas (1,21) communi- 
cable witti tiie filter element (5) to flush tiie retained 
anaesthetic from tiie system witiiout passing to tiie 
patient (4). 

2. A delivery system as claimed in claim 1 character- 
ised in that the supply of flushing gas (1 .21 ) is con- 
nectaUe to the inspiration gas pathway upstream of 
tiie filter element (5). 

3. A delivery system as claimed in claim 2 character- 
ised In that the ventilation means (1) is adapted to 
also ad as the supply of flushing gas. 

4. A delivery system as daimed in claim 2 or claim 3 
characterised in that there is furtiier provided a 
bypass gas pathway (19) co-operable with a valve 
means (20) to controllably couple and decouple the 
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fifta- element {Sj from thm^iration gas pathway 
(8.3.12) and in that the supply of flushing gas (1 .21) 
is operable to flush the retained anaesthetic into the 
decoupled expiration gas pathway. 



5. A delivery system as claimed in claim 1 character- 
ised in that the supply of flushing gas (21) is 
adapted to direct flushing gas through the filter ele- 
ment (5) in the direction of f bw of the expirat'on gas 



6. A delivery system as claimed in any preceding 
claim characterised in that the supply of flushing 
gas (1.21) is operable in timed relation with a 
patient's breathing cycle to direct a pulse of flushing is 
gas through the filter element (5) during an expira- 
tion phase of the breathing cycle. 

7. A delivery system as claimed in claim 1 character- 
ised in that the expiration gas pathway down- 20 
stream of the filter element is couplabie to the 
inspiration gas pathway upstream of the f 9ter ele- 
ment to provide a closed-loop ventilation system. 
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(54) Anaesthetic delivery system 

(57) An anaesthetic delivery system comprises a 
ventilation means (1) having an inspiration gas pathway 
(13,3,7) for conducting inspiration gas to a patient (4) 
and an expiration gas pathway (8.3.12) for conducting 
expiration gas away from the patient (4); and a f ilter ele- 
ment (5) serially connected to both tiie inspiration and 
the expiration gas pathways being adapted to retain an 
anaesthetic from expiration gas passing tfiere tiirough 
and to release retained anaesthetic Into inspiration gas 
passing there tiirough characterised in that there is fur- 
ther provided a supply of flushing gas (1,21) communi- 
cable with the filter element (5) to flush the retained 
anaesthetic from the system witiiout passing to the 
patient (4). 
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